
MAGNETIC TAPE CARTRIDGE 
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This invention relates to magnetic .ape cartridges, and more particularly to a 
noetic tape cartridge that permits easy mounting of a slide door openab.y attached 
,„ an opening through which a magnetic tape may he drawn out. 

LTD (Linear Tape Open) standard-compliant magnetic tape cartridges have 
prevailed in me realm of the magnetic tape cartridges used as an external reeordahle 
. n^dium for data bacaup of a computer or the hire. The magnetic tape cartridge of mis 
W e includes a single ree! of magnetic tape and other components in a cartridge case 
comprised of a lower half and an upper half. At a side of ,he cartridge case, an 

upper halves. A s.ide door shaped like a thin plate for opening/closing the opening ,s 
„ slidahl, fined in shafiow guide grooves respectively formed in the .ower and upper 

member. 

When .he magnate tape cartridge of this type is loaded in a drive rha, reads and 
writes data on me magnetic .ape, a loading mechanism in the drive opens .he slide 
, door of the opening, and a single reel of magnetic nape is drawn on. through the 
opening. The magnetic .ape .ha. is drawn ou, men, runs across a head of .he drive; 

cartridge is unloaded from one drive, the slide door is moved hy me action of tire 
spring member ro Ore position in which .he s.ide door may Cose tire opening in order 
25 to keep out dust. 
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' , ' ta an ass^My process of the above-described magnetic tape canridge. a. o»er 
edge of the slide door is fitted in the shallow gnide groove of the lower half of the 
cartridge case under the stress of the spring member toward a direction in which the 
sfide door is closed. Thereafter, the upper half is combined with the lower half, and 

5 ,hns an npper edge of the slide door is fitted in the shallow gnide groove of the npper 
half, so that the slide door as well as the spring member is mounted in the cartridge 



case. 



A description wiU be given more specifically of exemplified mounting 
operarions of the slide door in the conventional magnetic tape cartridge as described 
,„ above with reference to FIGs. 23A-C and 24. Referring now to FK3. 23A, there is 

s how„, as one example of the above slide door, a slide door A3 shaped lite a lateraUy- 
oblong thin plate having npper and lower edges slidah.y fitted respectively into 
shallow guide grooves A2 of an upper half (no, shown) and lower half Al of the 
cartridge case. A, a rear end (or side facing a direction in which the slide door A3 
15 moves to open the opening) of .he slide door A3 is formed a spring anchor portion A6 
to. anchors a distal end of a pressurizing spring am, A5 of a torsion coil spring A4 as 
to spring member. As shown in FIG. 23 A, which is a magnified view of this example, 
to ,„wer half Al includes a sidewall A8 in which an opening A7 is made. The torsion 
coi, spring A4 as the spring member, and to slide door A3 are fitted into to guide 
2Q gro „ve A2 formed along an inside of the opening A7 provided in to sidewall AS of 
to lower half Al. In tot event, to slide door A3 is mounted in to cartridge ease in 
such a manner that to slide door A3 may be kept under to stress of to torsion coil 
spring A4 toward a direction in which to slide door A3 moves to close to opening, 
and tot a front edge A9 thereof is in contact with a contact portion Al 1 provided in a 
25 sidewall A10 of to lower half Al of to cartridge case, as shown in FIG. 23B, which 
is a cross-sectional view taken along line X-X in FIG. 23A. 
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' , * Turning to FIG. 24, in contrast, there is shown, as another example of the above 
slide door, a slide door B4 shaped like a laterally-oblong thin plate having upper and 
lower edges slidably fitted respectively into shallow guide grooves B2 of an upper half 
(not shown) and a lower half Bl of the cartridge case. At a rear end (or side facing a 
5 direction in which the slide door B4 moves to open the opening) of the slide door B4 
is provided a spring support rod B3 so as to project from a vertically middle position 
of the rear end toward rearward. At a distal end of the spring support rod B3 is formed 
a stopper head B5 having a slot that may reduce a diameter of the head. A thin-helix 
long compression coil spring B6 fitted in the spring support rod B3 of the slide door 
10 B4 with the diameter of the stopper head B5 at the distal end of the spring support rod 
B3 reduced is used for a spring member. The diameter of the fitted stopper head B5 
expands by the action of elastic recovery, with the result that the compression coil 
spring B6 is secured so as not to come off; the compression coil spring B6 is wound 
around the spring support rod B3 in a manner that permits compressive deformation. 
15 When the slide door B4 is fitted in the lower half Bl of the cartridge case as 

shown in FIG. 24, the slide door B4 is slightly tilted so that the spring support rod B3 
declinates a little, and the distal end of the spring support rod B3 including the stopper 
head B5 is brought into contact with a support rod receiving groove B8 on a support 
rod receiving block B7 provided on the lower half Bl of the cartridge case, and is 
20 properly positioned. Next, the slide door B4 is slightly moved in a direction to open 
the opening (to the left in FIG. 24) so that the stopper head B5 may pass on a side of a 
spring receiving piece B9 along the support rod receiving groove B8. Thereafter, the 
slide door B4 is lowered toward the guide groove B2 in the lower half Bl while a 
horizontal orientation of the slide door B4 is being restored, and the lower edge 
25 thereof is fitted into the guide groove B2. 
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" . ' The example as shown in FIGs. 23A through 23C keeps the slide door A3 open 
upside until an upper half (not shown) is combined with the lower half Al. Moreover, 
the guide groove A2 that receives the slide door A3 is shallow. Accordingly, the slide 
door A3 tends to fall in a direction perpendicular to a face of the slide door A3, 
5 particularly, in a direction indicated by an arrow YA inward of the cartridge case as 
shown in FIG. 23C that is a section taken along line Y-Y in FIG. 23 A. Falling of the 
slide door would make the slide door A3 difficult to neatly fit into the guide groove 
A2 in the lower half Al or the guide groove in the upper half (not shown), in some 
instances. 

10 On the other hand, the example as shown in FIG. 24 would have the spring 

support rod B3 deviated from a direction extending from the support rod receiving 
groove B8, or would have the spring support rod B3 curved, when the distal end of the 
spring support rod B3 projected from the slide door B4 is brought into contact with the 
support rod receiving groove B8 on the support rod receiving block B7 provided on 
15 the lower half Bl, and is positioned. Consequently, The stopper head B5 on the distal 
end of the spring support rod B3 could not be properly positioned in the support rod 
receiving groove B8, so that the compression coil spring B6 wound around the spring 
support rod B3 would possibly fail to be hooked on the spring receiving piece B9. 
In short, during an assembly process of the conventional magnetic tape 
20 cartridge, the slide door having a lower edge to be fitted in a shallow guide groove in a 
lower half of a cartridge case would likely fall when the lower edge is fitted into the 
shallow guide groove in the lower half, and a stress of the spring member would 
possibly lift up the end of the slide door at a side facing a direction in which the slide 
door moves to open the opening, so as to get off the guide groove. Moreover, the 
25 compression coil spring wound around the spring support rod of the slide door would 
fail to be securely hooked on the spring receiving piece. Therefore, when the slide 
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, .u ortriHap case while the lower half and upper half of the 
door is mounted in the cartridge case wnuc 

cartridge case are combined during ft. assent process of Ore convenuona! magnatic 
tap. cartridge, rhe lower edge of fte slide door woold no, be nearly fined in.o fte 

fi„ed into fte goide groove in fte upper ha.f. ftereby failure in mounting fte slide 
d „„ r would Uxe.y occur. This tendency would no. be negligible wben fte slide door , 
mounted using an assembly robot. 

gu^AEYQF THF INVENTION 

0 

Therefore. i< is a firs, exemplified object of ft. pn-t invention » provid. a 

magneric UP. eartridge ft* pemri" —* — * M "* 
ha.f of a cartridge case. Moreover, i. is a second exemplified objec. o, fte presen. 
in v.n„on to provide an assembly method of a magnetic upe cartridge in which a sltde 
15 door may b. securely mourned using an assembly robot Fnrtber, i. is a ftird 

exemplified object of fte presen. inven.io„ .o provide an assembly supportive device 
tha. can securely guide a distal end of a spring support rod for a sUde door ou.o a 
SU pport rod reiving block in a lower baif of a cartridge case, so that fte assembly 
operation of fte slide door using .be assembly robo. ma, be securely performed. 

in order ,o achieve ft. above firs, object, an magnetic tape cartridge according 
,„ one exemplified asp... of ft. pr.s.n, inv.n.ion comprises an opening ftrougb 

of a cartridge cuse across a lower half and an upper half of ft. cartridge case; and a 
sU d. door fta. slides along ft. sidewall provided with ft. opening to op.n and close 
25 th.op.ning. b fti S magn..icrap..artridge,a,..as.oneofa.ow.rhalfportio„andan 
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tt u is provided with a holding concave portion that 

.upper half portion of the sidewall is proviu 

a ^; nn of the slide door when the opening is closed, 
receives a front end portion ot tne suae uu 

When the magnetic tape cartridge according to the present invention is 
assented, firs, each component soch as a r=e, and a safety .ug is moonted 
5 respectively in a predetermined posifion of the lower ha,, Next, a spring nrenrhe, ts 

.his srage. dre s.ide door is constant., stressed by the action of the spring ntemhe, 

of rhe .ower half to draw out a magnetic .ape. According to the magnetic tape 

oo„ C ave portion when the opening is Cose, with the siide door. Therefore, the siide 
15 ooor is sopporred with the ho.ding concave portion and prevented from fafiiog m a 
direction perpendicoiar to the face of the s.ide door. Former, disadvantages 

U,e gnide groove in the opper or .ower hal, and thus the npper half coo.d no, he 
properly combined with the lower half. 

in order to achieve the above second object, a method of assembling a magnetic 
.ape cartridge acoording to a seeond exemplified aspect o, the presen. invention 

out in part of a sidewall of a cartridge case across a rower half aod an opper haH o, the 
ca^idge case; tnoonting a slide door that opens aod e.oses the opening beiween gnide 
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• ' „ this method acting to the second aspect of the preset, invention, the mounting 
. step includes: mounting me slide doo, stressed with me spring member toward me 
' position in which me opening is Cosed b, fining a lower edge of me s.ide door into 
the guide portion of me lower half; keeping a mourning position of me slide door by 
, holding an end of .he s.ide door facing a direction in which the slide door moves ,0 
close me opening with a chuclt device: and combining .he upper half wi.h .he lower 

f 

half. 

According .0 mis method in .he second aspect of me present invention, after 
m e .ower edge of me slide door is fined into .he guide portion of .he .ower half, the 
,. end of the slide door facing the direction in which the slide door moves ,0 close .he 

sli de door may be kept upright without tilting or falling. Consequently, the lower edge 
and upper edge of me slide door may be securely fitted respectively into each guide 
potfion in me lower ha.f and the upper half when the lower half and the upper half are 
15 combined. 

m ,he above method of assembling a magnetic cartridge according .0 the 
second aspect of the present invention, the end of me slide door facing me direction in 
which me slide door moves ,0 close the opening may preferably be anchored with a 
stopper after the upper half is combine* with the lower half, and the stopper is 

This allows the chuck device ,0 be easily and smoothly detached from the front end of 
the s.ide door stressed toward the direction in which the slide door moves to close the 
opening. 

Moreover, in the above method, each guide portion provided in the lower half 
25 sod the upper half may be comprised of no. only a guide groove, but also a rib 
provided between the slide door and upper and lower edges of me opening in the 



projections, or the like. 

fc order «o achieve rhe above second object, a method of assembling a magnetic 
tape cartridge according to a third exempted aspect of the present invention 
comprises the steps of: providing an opening throngh which a magnetic tape is drawn 
„», in par, of a sidewall of a cartridge ease across a lower half and an npper half o, rhe 
cartridge ease; monnting a slide door that opens and closes the opening between gntde 

door with a spring member towatd a position in which the opening U closed. In Urts 
, method according to the thitd aspect of the present invention, rhe above monnting step 
incl „des: monnting the sUde door stressed with the spring member toward the pos.tton 

portion o, the lower half; holding the s.ide door by pressing an appropriate spot of an 
end of the slide door facing a direetion in which .he slide door moves to dose the 

m0 ves to Cose the opening is prevented from rising on, dne ,o stress imposed by <he 
spring member, and combining me npper half wUh Ore lower half. 

According ,o ,his medtod in the <hird aspect of the preaen. invention, after 

20 s «de door is held b, pressing an appropriate spot o, the end of the slide door facing 

door may be k ep, npright without tilting or falling. Conse q ne„,ly, the .ower edge and 
opper edge of the slide door may be seenrely fitted respectively into each gnide 

25 combined. 
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• In the above method of assembling a magnetic cartridge according to the third 
aspect of the present invention, the 'appropriate spot' for pressing the end of the slide 
door facing me direction in which the slide door moves to close the opening to hold 
,he slide door is such a spot ma. may be pressed to effectively prevent the end of the 
s ,ide door facing the direction in which the slide door moves to close me opening from 
rising on.. The appropriate spot may be located above a straight line so extending as 
to join a comae, point of one end of .he spring member with the lower half and a 
contact point of the other end of the spring member with me slide door. Moreover, 
each gaide portion provided in me lower half and the opper half may be comprised of 
,„ no, only a gaide groove, bn. also a rib provided between the slide door and opper and 
,„wer edges of .he opening in the sidewall in snch a manner as to slidably hold me 
slide door, or a plurality of projections, or die like. 

Farther, in order to achieve the above third object, according to a fonrth 
exempfified aspect of the present invention, mere is provided an assembly supportive 
15 device which guides a distal end of a spring support rod onto a support rod receiving 
block provided on a lower half of a cartridge case when a slide door for 
opening/closing an opening through which a magnetic tape of a magnetic tape 
enridge is drawn on, is fitted in the lower half of the cartridge case, a proximal end 
of the spring support rod being projected from the slide door, around which spring 
» support rod a compression coil spring is wound. The assembly supportive device 
according to .he fourth aspect of the present invention comprises: a guide member 
having a V-shaped groove mat receives the distal end of the spring support rod; and a 
positioning device capable of moving the guide member from a retraction position 
outside the lower half to a use position over .he support rod receiving block on the 
25 ,„wer half, and the guide member is formed with a slit so provided as to cut through a 
bottom of the V-shaped groove partway from one end. 



According to this assembly supportive device in the fourth aspect of the present 
invention, the positioning device serves to move the guide member from the retraction 
position outside the lower half to the use position over the support rod receiving block 
on the lower half, to locate the guide member. In this operation, the slide door is held 
in such a slightly tilted posture that the spring support rod of the slide door may orient 
obliquely in a gently declining direction. The distal end of the spring support rod is 
then pushed into a dead end (the other end) of the V-shaped groove of the guide 
member, and moves back to the one end from which a slit is provided partway toward 
the other end. Through a series of these operations, the guide member guides the 
distal end of the spring support rod of the slide door through the slit formed at the 
bottom of the V-shaped groove onto the support rod receiving block of the lower half. 

Other objects and further features of the present invention will become readily 
apparent from the following description of preferred embodiments with reference to 
accompanying drawings. 

BRIEF DESCRIPTION O F THE DRAWINGS 

FIG. 1 is an exploded perspective view showing components of a magnetic tape 
cartridge according to a first embodiment of the present invention. 

FIG. 2A is a partially magnified perspective view of a lower half of a cartridge 
case, depicting a portion around the slide door as shown in FIG. 1. 

FIG. 2B is a partially magnified perspective view of an upper half of the 
cartridge case, depicting a portion around the slide door as shown in FIG. 1. 

FIG. 3 A is a diagram depicting a halfway stage of an operation of mounting the 
slide door in the lower half of the magnetic tape cartridge of the first embodiment. 
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FIG. 3B is a diagram depicting a final state of an operation of mounting the 
slide door in the lower half of the magnetic tape cartridge of the first embodiment. 

FIG. 4 is a cross-sectional view taken along line Z-Z in FIG. 3B for illustrating 
a state in which a holding concave portion constituting the magnetic tape cartridge of 
the first embodiment accommodates a front end portion of the slide door. 

FIG. 5A is a cross-sectional view taken along line Z-Z in FIG. 3B for 
illustrating another exemplified embodiment of the holding concave portion 
constituting the magnetic tape cartridge according to the present invention. 

FIG. 5B is a cross-sectional view taken along line Z-Z in FIG. 3B for 
illustrating yet another exemplified embodiment of the holding concave portion 
constituting the magnetic tape cartridge according to the present invention. 

FIG. 6 is a perspective view for illustrating yet another exemplified 
embodiment of the holding concave portion constituting the magnetic tape cartridge 
according to the present invention. 

FIG. 7 is an exploded perspective view showing components of a magnetic tape 
cartridge assembled according to a second embodiment of the present invention. 

FIG. 8 A is a perspective view showing a first operation process for assembling 
the magnetic tape cartridge according to the second embodiment of the present 
invention. 

FIG. 8B is a plan view showing the first operation process for assembling the 
magnetic tape cartridge according to the second embodiment of the present invention. 

FIG. 9 is a perspective view showing a second operation process for assembling 
the magnetic tape cartridge according to the second embodiment of the present 
invention. 



■ . ' FIG. 10 is a perspective view showing a third operation process for assembling 
the magnetic tape cartridge according to the second embodiment of the present 
invention. 

FIG. 11 is a perspective view showing a fourth operation process for 
5 assembling the magnetic tape cartridge according to the second embodiment of the 
present invention. 

FIG. 12 is an exploded perspective view showing components of a magnetic 
tape cartridge assembled according to a third embodiment of the present invention. 

FIG. 13 is a perspective view showing a first operation process for assembling 
10 the magnetic tape cartridge according to the third embodiment of the present invention. 
FIG. 14 is a perspective view showing a second operation process for 
assembling the magnetic tape cartridge according to the third embodiment of the 
present invention. 

FIG. 15 is a perspective view showing a third operation process for assembling 
,5 the magnetic tape cartridge according to the third embodiment of the present invention. 
FIG. 16 is a perspective view showing a fourth operation process for 
assembling the magnetic tape cartridge according to the third embodiment of the 
present invention. 

FIG. 17 is a perspective view showing a whole structure of an assembly 
20 supportive device for a magnetic tape cartridge according to a fourth embodiment of 

the present invention. 

FIG. 18 is an enlarged perspective view of a guide member in the assembly 

supportive device as shown in FIG. 17. 

FIG. 19 is a plan view for explaining an operation of the assembly supportive 

25 device as shown in FIG. 17. 
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' FIG. 20 is a side view for explaining an operation of the assembly supportive 

device as shown in FIG. 17. 

FIG. 21 is a diagram for illustrating a guide operation of the guide member in 
the assembly supportive device for the magnetic tape cartridge according to the fourth 
embodiment of the present invention, which guide member guides the spring support 
rod. 

FIG. 22 is a diagram for illustrating a state of entry of the spring support rod as 
shown in FIG. 21 into a support rod guide groove. 

FIG. 23A is a partially magnified perspective view of a conventional magnetic 
10 tape cartridge with a portion near an opening thereof described. 

FIG. 23B is a cross-sectional view taken along line X-X in FIG. 23A for 
explaining a state in which a lower half of the magnetic tape cartridge and a slide door 
are kept in contact with each other. 

FIG. 23C is a cross-sectional view taken along line Y-Y in FIG. 23A for 
1 5 explaining a state in which the slide door is falling. 

FIG. 24 is a diagram of a spring support rod of a slide door entering into a 
guide groove of the support rod during assembly operation of a conventional magnetic 
tape cartridge. 
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A description will be given of the preferred embodiments of the present 
invention with reference to the drawings. First, referring to FIGs. 1 through 6, one 
exemplified embodiment of a magnetic tape cartridge according to the present 
25 invention will be described. The magnetic tape cartridge is comprised of a lower half 
and an upper half, and an opening through which a magnetic tape is drawn out is 
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' provided in a sidewall portion of the cartridge case across the lower half and the upper 
half. At the sidewall of at least one of the lower half and the upper half is provided a 
holding concave portion that receives a front end portion of a slide door when the 
opening is closed. In the drawings, FIG. 1 is an exploded view, in perspective, of 
5 components of the magnetic tape cartridge according to a first embodiment of the 
present invention, and FIGs. 2A and 2B are partially magnified perspective views of 
some components, each depicting a portion around the slide door as shown in FIG. 1. 

The magnetic tape cartridge according to the first embodiment of the present 
invention is a so-called LTD standard-compliant model of magnetic tape cartridges. 
10 As shown in FIG. 1, this model of magnetic tape cartridge typically includes a 
cartridge case 1 comprised of a lower half 1 A and an upper half IB, and included 
inside the cartridge case 1 are a single reel 2 around which magnetic tape MT is 
wound, a lock plate 3 and a compression coil spring 4 for locking rotation of the reel 2, 
a slide door 6, a spring member 7, a safety lug 8, a cartridge memory chip (IC chip) 9, 
15 and the like. 

In part of one sidewall ID of the cartridge case 1 near a corner of the cartridge 
case 1 is formed an opening IC through which a magnetic tape MT is drawn out such 
that the opening IC spreads across the lower half 1 A and the upper half IB. The 
opening IC is configured to open and close as the slide door 6 slides along the 
20 sidewall ID of the lower half 1 A. The slide door 6 is configured to have a rear end 
thereof constantly stressed with a spring member 7 toward a position in which the 
opening is closed. The spring member 7 is a torsion coil spring having two coiled 
portions 7A, 7A. 

On the end of the magnetic tape MT is clamped a leader pin 10 with a clip 1 1 . 
25 The leader pin 10 may serve as a hook on which a tape loading mechanism of a 
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' recording/reading device (not shown) catches the end of the magnetic tape MT to be 
drawn out through the opening 1C. 

The lower half 1A and the upper half IB each constitute a half of the cartridge 
case 1, and thus are combined into the cartridge case 1. In the lower half 1 A, a 
5 plurality of stiffening ribs IE, ... are formed as appropriate in positions where the ribs 
do not interfere with the reel 2, to provide a structure that permits each component to 

be supported and mounted by making use of these ribs IE 

As shown in FIG. 2A, on an inside bottom surface IF of the lower half 1A, a 
shallow guide groove 1G having an approximately rectangular cross section extends 
10 along the one sidewall ID in such a position as to adjoin a proximal bottom line of the 
sidewall ID so that the slide door 6 may slide smoothly. In the rib IE that stands 
upright on the opposite side of the guide groove 1G to the sidewall ID, a spring hook 
portion IH with which a fixable spring arm 7B at a rear end of the spring member 7 is 
hooked up to the lower half 1 A is formed in a vertical slit. A holding portion II is 
15 engraved at the corner on the inner bottom surface of the lower half 1 A to receive the 
leader pin 10 (see FIG. 1) when a magnetic tape is reeled up into the cartridge case 1. 

The recording/reading device need pressurize the front end of the slide door 6 
using an arm provided in the device in order to open the slide door 6; thus, a cutaway 
portion 1J through which the arm enters is provided by cutting away two thirds or so 
20 from an upper end of a portion of the sidewall ID with which the front edge 6A of the 
slide door 6 gets into contact. Due to the cutaway portion 1J, a contact spot IK with 
which the front end of the slide door 6 is brought into contact when the slide door has 
closed the opening 1C appears to rise from the bottom surface IF of the lower half 1 A. 
In the contact spot IK, a receiving groove 1L having approximately rectangular 
25 cross section extends along the length of the contact spot IK so as to receive the front 
edge 6A of the slide door 6 when the slide door 6 has closed the opening 1C. 

15 
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' , ' Inside surfaces of the upper half IB are, as shown in FIG. 2B, substantially 
symmetrical to the inside surfaces of the lower half 1 A; a guide groove IG that guides 
the upper edge of the slide door 6 is formed along the sidewall ID inside the opening 
IC, and a contact spot IK with which the front edge (front end) 6A of the slide door 6 
5 is brought into contact when the slide door 6 has closed the opening IC is provided in 
the upper half IB. In the contact spot IK, as in the lower half 1A, a receiving groove 
1L is provided so as to receive the front edge 6A of the slide door 6 when the slide 
door 6 has closed the opening IC. 

The spring member 7 is a torsion coil spring having two coiled portions 7A, 7 A. 
,0 When the spring member 7 is mounted in the lower half 1 A, the fixable spring arm 7B 
at the rear end is hooked up to the spring hook portion 1H, and a pressure spring arm 
7C at the front end is placed in the guide groove IG; thereafter, the slide door 6 is 
fitted into the guide groove IG while the pressure spring arm 7C is being pushed by 
the rear end of the slide door 6 and kept bent. 
15 The slide door 6 is, as shown in FIG. 2A, generally shaped like a rectangular 

thin plate, and a rear end thereof is formed with a spring hook portion 6B at which the 
pressure spring arm 7C may be hooked up, by rectangularly cutting out a midsection 
between top and bottom. A lower end portion of the spring hook portion 6B is formed 
with a wedge portion 6C that has bottom and end surfaces making an acute angle so as 
20 to scoop up the pressure spring arm 7C of the spring member 7 when the slide door 6 
is mounted in the lower half 1 A with the spring member 7 being pushed and kept bent. 
In addition, An upper and rear end portion of the spring hook portion 6B is cut off and 
formed with a protrusion 6D that juts out to the rear end of the slide door 6, so as to 
make the top thereof lower not to interfere with the coiled portions 7A, 7 A of the 
25 spring member 7 when the slide door 6 is being opened. 
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* . " When the thus-configured first embodiment of the magnetic tape cartridge is 
assembled, first mounted in the lower half 1 A are a magnetic tape MT, a safety lug 8, 
a cartridge memory chip (IC chip) 9, a compression coil spring 4, and other parts. 
Next, as shown in FIG. 3A, the fixable spring arm 7B of the spring member 7 is 
5 hooked up at the spring hook portion 1H, and the pressure spring arm 7C is set into the 
guide groove 1G. The slide door 6 is then put inside the sidewall ID askew, and the 
wedge portion 6C is slid along the guide groove 1G toward the pressure spring arm 7C 
as indicated by an arrow YB in FIG. 3A, to scoop up the pressure spring arm 7C. The 
pressure spring arm 7C is then hooked up at the spring hook portion 6B, and the slide 
10 door 6 is fitted into the guide groove 1G as shown in FIG. 3B. 

The slide door 6 as thus fitted into the guide groove 1G is stressed by the action 
of the spring member 7 as shown in FIG. 1 toward the direction in which the slide 
door 6 closes the opening IC so as to keep the opening closed. The slide door 6 tends 
to fall in a direction perpendicular to a face thereof, particularly toward the inside of 
15 the lower half 1 A as indicated by an arrow YA in FIG. 4 before the upper half IB and 
the lower half 1 A are combined, because the guide groove 1G is shallow. 

However, according to the first embodiment of the magnetic tape cartridge, the 
contact spot IK of the lower half 1 A is provided with the receiving groove 1L that 
receives the front edge 6A of the slide door 6 when the slide door 6 has closed the 
20 opening IC, and therefore the slide door 6 that has closed the opening IC has the front 
edge 6A thereof fitted in the receiving groove 1L as shown in FIG. 4. This 
construction may prevent the slide door 6 mounted in the lower half 1 A from falling in 
the direction perpendicular to the face thereof. Accordingly, the slide door 6 would 
never fail to be neatly fitted into the guide groove 1G of the upper half IB or lower 
25 half 1 A, and may be mounted smoothly. 
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The magnetic tape cartridge according to the present invention is not limited to 
those having such a construction as in the above-described first embodiment, but any 
changes may be made as appropriate without departing from the spirit and scope of the 
present invention. For example, in the first embodiment, the front edge 6A of the slide 
5 door 6 assumes a rectangular form in cross section, and thus the receiving groove 1L 
provided at the sidewall ID of the lower half 1 A assumedly has an approximately 
rectangular cross section. However, any shapes that may receive the closed slide door 
6 and support both faces at the front end of the slide door 6 to prevent the slide door 6 
from falling in the direction perpendicular to the face thereof are applicable to the 
10 receiving groove 1L, and the shape of the receiving groove 1L may be modified 

according to the shape or the like of the front edge 6A of the slide door 6, for example, 
into that having a U-shaped cross section as shown in FIG. 5A or a V-shaped cross 
section as shown in Fig. 5B. 

Further, in the first embodiment, there is provided the receiving groove 1L that 
15 extends vertically along a wall constituting the contact spot IK of the lower half 1A. 
However, as shown in FIG. 6, a fittable projection 6E that projects frontward from the 
front end of the slide door 6 and a fitted hole may be provided respectively on the edge 
of the slide door 6 and on the contact spot IK of the lower half, so that the fittable 
projection 6E may be fitted into the fitted hole IX when the slide door 6 has closed the 
20 opening 1C. This construction may also serve to prevent the slide door 6 provided in 
the lower half 1A from falling because the fittable projection 6E is put into the fitted 
hole IX provided in the contact spot IK when the slide door 6 has closed the opening 
1C. In this construction, the number, size, and shape of the fittable projection 6E and 
the fitted hole IX provided respectively on the slide door 6 and the lower half 1A may 
25 be arbitrarily determined according to the size of the slide door 6 or the like. 
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■ • ' In the above first embodiment, the lower half 1A and the upper half IB each 
include the receiving groove IL. However, if such an assembling process is adopted 
that the slide door 6 is mounted into the lower half 1 A and thereafter the upper half IB 
is combined with the lower half 1 A to assemble the cartridge case 1 , the receiving 
5 groove IL may be provided only in the lower half 1A. Moreover, if such an 

assembling process is adopted for the cartridge case I that the slide door 6 is mounted 
into the upper half IB and then combined with the lower half, the receiving groove IL 
may be provided only in the upper half IB. 

Next, a description will be given of a method of assembling a magnetic tape 
,0 cartridge as a second embodiment of the present invention, with reference to FIGs. 7 
through 11. In this method, a lower edge of a slide door is fitted into a guide portion 
of a lower half of a cartridge case, and thereafter an end of the slide door facing a 
direction in which the slide door moves to close an opening is held by a chuck device, 
so that the posture of the slide door may be kept appropriately. Among the referenced 
,5 drawings, FIG. 7 is an exploded perspective view showing components of the 

magnetic tape cartridge assembled according to the second embodiment of the present 
invention. 

The method of assembling the magnetic tape cartridge according to the second 
embodiment of the present invention is applied to an LTD standard-compliant model 
20 of magnetic tape cartridges as shown in FIG. 1. The magnetic tape cartridge is, as 
shown in FIG. 7, comprised of a cartridge case separated into a lower half 1 A and an 
upper half IB; in the cartridge case are included a single reel 2 around which magnetic 
tape MT is wound, a lock plate 3 and a compression coil spring 4 for locking rotation 
of the reel 2, a release pad 5 for unlocking the reel 2, a slide door 26 for opening and 
25 closing an opening 1C that is provided in a sidewall of the cartridge case 1 to draw out 
the magnetic tape, a torsion coil spring 27 as a spring member that stresses the slide 
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door 26 toward a position in which the slide door 26 closes the opening 1C, a safety 
lug 8, a cartridge memory chip (IC chip) 9, and the like. 

The above cartridge case 1 includes a substantially rectangular sidewall ID in 
the lower half 1A and the upper half IB respectively, and for example in a right end 
portion of the sidewall ID, the opening 1C through which the magnetic tape is drawn 
out is formed across the lower half 1C and the upper half IB. On the bottom surface 
IF of the lower half 1A, near the inside of the sidewall ID in which the opening 1C is 
formed, a shallow guide groove 1G in which the slide door 26 is slidably fitted so that 
the guide groove 1G guides the slide door 26 is formed as a guide portion. The guide 
groove 1G is formed in a predetermined range including the opening 1C so that the 
slide door 26 may open and close the opening 1C along the inside surface of the 
sidewall ID. In the upper half IB as well, a similar guide groove 1G is formed in a 
predetermined range including the opening 1C. In another sidewall ID provided 
adjacently to the opening 1C in the cartridge case 1, an operation opening IN through 
which the slide door 26 is operated and opened is formed across the lower half 1A and 
the upper half IB so that a stopper portion 1M for stopping the slide door 26 at a 
position where the slide door 26 closes the opening 1C is left in. 

In the lower half 1 A, a coupling rib IP on the opposite side of the guide groove 
1G to the sidewall ID is formed with a spring hook slit 1Q that hooks up a distal end 
of an arm portion 27 A at one end of the torsion coil spring 27, which distal end is bent 
so as to assume a shape of letter L. The spring hook slit 1Q is formed downwardly to 
reach a predetermined depth from a top of the coupling rib IP. A circular opening 1 R 
is formed in a midsection of the bottom surface IF of the lower half 1 A; in the outside 
the circular opening 1R, arc ribs IS surrounding the reel 2 are provided in contiguity 
5 with the side walls ID. Arc ribs are also formed in the upper half IB, though not 
shown in the drawing. The cartridge case 1 is formed with holding concave portions 
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' IT for holding the leader pin 10 that will be described later in a position facing the 
opening 1C inside the slide door 36, at respective positions in the upper half IB and 
the lower half 1 A corresponding to upper and lower ends of the leader pin 10. 

The reel 2 includes a cupped hub 2A of which an opening faces the upper half 
5 IB in a midsection of the reel 2; on the bottom surface 2B of the cupped hub 2A, the 
release pad 5, lock plate 3, and compression coil spring 4 are mounted in this sequence. 
An external face of the bottom surface 2B of the cupped hub 2A is exposed through 
the circular opening 1R formed in the midsection of the bottom surface IF of the lower 
half 1 A so that the reel 2 may be driven to rotate by a reel driving mechanism in a 
10 driving device (not shown) into which the magnetic tape cartridge is loaded. On a 

distal end of the magnetic tape MT wound up around the reel 2, the leader pin 10 to be 
drawn out with a hook of a loading mechanism in the driving device is fastened. The 
both ends of the leader pin 10 are held in the holding concave portion IT in the 
cartridge case 1, so that the leader pin 10 is held in a position facing the opening 1C 

15 inside the slide door 26. 

The slide door 26 is shaped like a rectangular landscape thin plate with upper 
and lower edges slidably fitted into the guide grooves 1G of the upper half IB and the 
lower half 1 A respectively. At a front end of the slide door 26 facing a direction in 
which the slide door 26 moves to close the opening 1C, an operation protrusion bar 
20 26A operable to open the slide door 26 is formed. The operation protrusion bar 26A is 
provided in a position facing an inside of an operation opening IN of the cartridge 
case 1 so that the operation protrusion bar 26A may be pushed and moved by an 
operation arm (not shown) attached to the loading mechanism in the driving device. 
At the rear end of the slide door 26 facing a direction in which the slide door 26 moves 
25 to open the opening 1C, a spring hook depression 26B to which an L-shaped distal end 
of the arm portion 27B at the other end of the torsion coil spring 27 is hooked up is 
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' formed. At a lower rear end surface of the slide door 26, that is a lower portion 
provided below the spring hook depression 26B, is formed a guide bevel 26C capable 
of scooping the L-shaped distal end of the arm portion 27B to guide the same into the 

spring hook depression 26B. 
5 The torsion coil spring 27, as shown in FIG. 8A, includes two coiled portions 

27C provided in series between the arm portion 27A at one end and the arm portion 
27B at the other end to allow the torsion coil spring 27 a lot of latitude in a stroke of 
expansion. The two arm portions 27 A, 27B are configured to extend from the two 
coiled portions 27C toward the same side in one plane with respect to a line containing 
,0 proximal ends of the arm portions 27A, 27B. A distal end of the arm portion 27A at 
one end is bent so as to assume a shape of letter L to which a spring hook slit 1Q may 
be hooked up, while a distal end of the arm portion 27B at the other end is bent so as 
to assume a shape of letter L that may be fitted into the guide groove 1G of the lower 
half 1 A and scooped by the guide bevel 26C of the slide door 26. It is to be 
15 understood that the torsion coil spring 27 may be configured to extend from the coiled 
portions 27C toward the opposite sides in one plane with respect to a line containing 
proximal ends of the arm portions 27A, 27B. Further, the torsion coil spring 27 may 
be configured to have only one coiled portion. 

When the thus-configured magnetic tape cartridge is assembled according to 
20 the second embodiment of the present invention, the slide door 26 together with the 
torsion coil spring 27 is mounted into the cartridge case 1 by following a first 
operation step as shown in FIG. 8, a second operation step as shown in FIG. 9, a third 
operation step as shown in FIG. 10, and a fourth operation step as shown in FIG. 11. 
A description will be given of the method of assembling the slide door as the second 
25 embodiment of the present invention step by step with reference made to FIGs. 7 
through 10. 
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' . • First , a., interna, coponenu except the s.ide door Z6 and U,e ,0.10- co« 
spring 27 are mounted each in a pre,— iocation in One lower Half 1 A a S shown 
„ FIG 7. The interna, components include a reel 2, a loo, p.ate 3, a compression cot. 

s operation ma, he performed manna,.,, hut a dedicated assent device or a genera!- 
purpose assembly robot may be used, as well. 

Next, as a fira.-h.lf stage of the first operation step, as shown in FIG, 8A. a 

,„e opening 1C. fir mis assembly operafion, first, fire L-ahaped distal end a. one end o, 
to arm porfion 27 A is Inserted into the spring hoox slit 1Q o, the coupfing rib IP and 
booted up, and the L-shaped distal end a, the other end o, the arm portion 27B ,s 
luaened into the guide groove ,G. S„bse,ue„„y, the lower euge o, .he slide door 26 

wM ch me slide door 26 closes .he opening !C (.o the right side in FIG. 8). Thereafter, 

». opening 1C (.o me left side in FIG. 8). Accordingly, the L-sbapeu distal end o, the 

boot depression 26B. Thus, me lower euge of the slide door 26 is fined into .he guide 
^ve ,G of the lower half 1 A, while the slide door 26 is being stressed by the 

ure opening ,C. The operations as described above may be performed by a dedicated 
25 assembly device or an assembly robot. 



23 



) 



■ . ' Ne »asala«er.halfs«ageofher.rstoper».io„s« P ,asshow„inPIG S .8 A ,8B. 

fte slide door 26 is kept. The chuck device CH as used herein ma, he comrolled to 
5 adjust a position a. .oas, in X-V directions (froor-rear and right-.eft directions), and 
ftas inc.udes an immovahie choc, pieoe CHI and a movahie choc, pieee CH2 rha, 
maym ove t owardora„a yf r„mrhe i mm„vah 1 eohnc k pieoeCH 1. Theimmovab.e 
chuck pieoe CH2 may he driven, for example, h, an electromagnetic aoruaro, The 
chuck device CH as described above holds rhe end of Ore s.ide door 26 facing rhe 

across dre operation proton bar 26A as shown in FIG. 8B, and thus keeps an 
upright posture of the slide door 26 without leaning or falling. 

FClowing the firs, operation step, in the second operation step, the upper ha!f 
15 1B is combined with the tower ha,, 1 A, as shown in FIG. 9. This operation may he 
performed manual., or using a debated assembly device or a„ assembly robot. At 
this stage, the slide door 26 has its posture kept upright by the chuck device CH 
^out .caning to ft. .eft or right, or faUing fronrward or backward, and thus the 
„ppe, edge o, the s.ide door 26 may be secure., fitted into the guide groove ,G of fte 
» upper barf I. (see FIG. 7). According.,, even if a dedicated assemh,, device or an 

assemh., operation of fte slide door 26 ma, be secure., carried on.. 

Thereafter, in fte .bird operation step, while an front end face of fte slide door 
26 facing the direction in which rhe s.ide door 26 moves .o close the opening 1C is 

shown in F.G. .0. The stopper rod S may be selected among any components that 
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/penetrate and retract tough the opening 1C of the cartridge case 1 that is 
openabl, dosed by the slide door 26. The usable stopper rod S inc.udes an operation 
r0 d for an electromagnetic actuator, and a rod member coupled therewith, for exantple. 
The direction of penetration and retraction of .he stopper rod S is not limited to a 
5 direction perpendicu.ar to a plane containing the opening 1C. but may he any 

directions oblique to the plane containing an open edge of .be opening 1C. When the 
stopper rod S pene.ra.es into me opening 1C and amps me ftW end of .he slide door 
26, the chuck device CH opens by separating the movable chuck piece CH2 from the 
immovable chuck piece CHI, and moves a predetermined distance to the right as 
,0 indicated by an arrow in FIG. 10, thereafter moving back to release the slide door 26. 
Accordingly, the chuck device CH may be smoothly detached from the front end of .be 
shde door 26 drat is being stressed toward the direction in which the slide door 26 

moves to close the opening 1C. 

Subsequently, in the fourth operation step, the stopper rod S is retracted from 
15 .he opening 1C to re,ease me s.ide door 26, as shown in F.C. U. Consequent the 
slide door 26 slides toward the direction in which the slide door 26 may close the 
opening 1C by .he action of the torsion coil spring 27 as shown in FIG. 8; the front 
end of the slide door 26 is brought into contact with the upper and lower stopper 
portions 1M. 1M of the cartridge case 1, and is kept in a position where the slide door 
2q 26 closes the opening 1C. In mis state, the operation profusion bar 26A of the s.ide 
door 26 faces tire operation opening IN (aee FIGs. 9 and .0) between the upper and 
lower stopper portions 1M, 1M, and is fitted into the operation opening IN. 

In the method of assembling the magnetic tape cartridge according to the 
second embodiment of the present invention, although the end of the slide door 26 
„ facing the direction in which .he slide door 26 moves to close the opening 1C is 
stopped using the stopper rod 8 after the lower half 1A and the upper half IB are 
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combined, the end of the slide door 26 facing the direction in which the slide door 26 
moves to close the opening 1C may be stopped using the stopper rod S before the 
lower half 1 A and the upper half IB are combined, if the end of the slide door 26 
facing the direction in which the slide door 26 moves to close the opening 1C has been 
5 held by the chuck device CH to keep a posture of the slide door 26. 

Next, a description will be given of a method of assembling a magnetic tape 
cartridge according to a third embodiment of the present invention with reference to 
FIGs. 12 through 16. In this method, a lower edge of the slide door is fitted into a 
guide portion of the lower half, and thereafter an appropriated spot of the end of the 
10 slide door facing a direction in which the slide door moves to close the opening is 
pushed and held so that the end of the slide door facing a direction in which the slide 
door moves to open the opening is prevented from rising by the stress of the spring 
member. Among the referenced drawings, FIG. 12 is an exploded perspective view 
showing components of a magnetic tape cartridge assembled according to the third 
1 5 embodiment of the present invention. 

The method of assembling the magnetic tape cartridge according to the third 
embodiment of the present invention is applied to the LTO standard-compliant model 
of magnetic tape cartridges as shown in FIG. 7. The magnetic tape cartridge is, as 
shown in FIG. 12, comprised of a cartridge case separated into a lower half 1A and an 
20 upper half IB; in the cartridge case are included a single reel 2 around which magnetic 
tape MT is wound, a lock plate 3 and a compression coil spring 4 for locking rotation 
of the reel 2, a release pad 5 for unlocking the reel 2, a slide door 36 for opening and 
closing an opening 1C provided in a sidewall of the cartridge case 1 through which the 
magnetic tape is drawn out, a torsion coil spring 37 as a spring member that stresses 
25 the slide door 36 toward a position in which the slide door 36 closes the opening 1C, a 
safety lug 8, a cartridge memory chip 9, and the like. 
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■ . ' Th e»,,„v.ca n nd g ec»s e lhasas Ub s t a n t i al 1 ys,»ar, S hapedcon,o U ,asvi e wed 
m IB respective.,, and fo, example in a right end portion of one s.dewa., ID among 
5 ae.owerhmnAandtheupperhan.B. 

1G guides the sUde door 36 is tamed as a guide portion. The guide groove .0 ,s 
formed in a predetermined range ine.ud.ng me opening iC so that the slide door 36 

upper half IB as we,., a similar guide groove .G is formed it a predetermined range 
inc.ud.ng the opening .Cm another sidewa,, ,f> provided adjacent* <o the opening 
,C in the cartridge case ., an operation opening IN through which the shde door 36 ,s 
operated and opened is formed across me .ower hart 1A and the upper ha,f IB, wnile a 
15 s ,opper portion .M for stopping the sUde door 36 a. a posirion where me s.ide door 36 

closes the opening 1C is left in. 

_ ,he .ower half 1 A, at a side of me s.ide door 36 facing the direction in which 
the shde door 36 guided hy the guide groove >G moves to open the opening IC, a 
stopper piece 1U, a spring receiving h.och .V, and a stem receiving h.oea 1W are 
20 provided in contiguity with the sidewaU ID. as shown in HO. .3. each spaced apart 
from each other and projecting from me hoUom surface .F. The stopper piece .U is 
projeered a, an end position of the guide groove 1G. and hrough, into contact with the 

25 opens .he openings. On an upper edge of me spring receiving h.och .V, a spring 
receiving groove ,V. that has a cross section shaped .*e an arc and receives one end 
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' of the compression coil spring 37 is formed, and a spring receiving piece 1V2 that 
blocks one end of the compression coil spring 37 is provided. The spring receiving 
piece 1V2 is so provided upwardly from proximity of the spring receiving groove 1 VI 
as to slightly project into the spring receiving groove 1V1. Further, on the upper edge 
5 of the stem receiving block 1W is formed with a stem receiving groove 1W1 that has a 
cross section shaped like an arc to receive a spring support rod 36B that will be 
described later (as shown in FIG. 12) of the slide door 36. 

As shown in FIG. 12, a circular opening 1R is formed in a middle section of the 
bottom portion IF of the lower half 1A, and an arc-shaped rib IS surrounding the reel 
10 2 is provided in contiguity with the sidewall ID outside the circular opening 1R. 

Though not illustrated, a similar arc-shaped rib is formed in the upper half IB. In the 
cartridge case 1, a holding concave portion IT for holding a leader pin 10 that will be 
described later in a position facing the opening 1C inside the slide door 36 is formed at 
each of the upper half IB and the lower half 1 A as corresponding to the upper and 

1 5 lower ends of the leader pin 10. 

The reel 2 includes a cupped hub 2A of which an opening faces the upper half 
IB in a middle section of the reel 2; on the bottom surface 2B of the cupped hub 2A, 
the release pad 5, lock plate 3, and compression coil spring 4 are mounted in this 
sequence. An external face of the bottom surface 2B of the cupped hub 2A is exposed 
20 through the circular opening 1R formed in the midsection of the bottom surface IF of 
the lower half 1 A so that the reel 2 may be driven to rotate by a reel driving 
mechanism in a driving device (not shown) into which the magnetic tape cartridge is 
loaded. On a distal end of the magnetic tape MT wound up around the reel 2, the 
leader pin 10 to be drawn out by a hook of a loading mechanism in the driving device 
25 is fastened. The both ends of the leader pin 10 are held in the holding concave portion 
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IT in the cartridge case 1 , so that the leader pin 10 is held in a position facing the 
opening 1C inside the slide door 36. 

The slide door 36 is shaped like a rectangular landscape thin plate with upper 
and lower edges slidably fitted into the guide grooves 1G of the upper half IB and the 
5 lower half 1 A respectively. At a front end of the slide door 36 facing a direction in 
which the slide door 36 moves to close the opening 1C, an operation protrusion bar 
36A operable to open the slide door 36 is formed. The operation protrusion bar 36A is 
provided in a position facing an inside of an operation opening IN of the cartridge 
case 1 so that the operation protrusion bar 36A may be pushed and moved by an 
10 operation arm (not shown) attached to the loading mechanism in the driving device. In 
a vertically middle section of the rear end of the slide door 36 facing a direction in 
which the slide door 36 moves to open the opening 1C, a spring support rod 36B 
around which the compression coil spring 37 is wound is provided toward rearward. 
At a distal end of the spring support rod 36B is formed a stopper head 36C having a 
1 5 slot that may reduce a diameter of the head so that the stopper head 36C may be 
inserted into the compression coil spring 37. 

The compression coil spring 37 is a thin-helix long coil spring, which is fitted 
on the spring support rod 36B of the slide door 36 with the diameter of the stopper 
head 36C at the distal end of the spring support rod 36B reduced. The diameter of the 
20 fitted stopper head 36C expands by the action of elastic recovery, with the result that 
the compression coil spring 37 is secured so as not to come off; the compression coil 
spring 37 is wound around the spring support rod 36B in such a manner that permits 
compressive deformation. 

When the thus-configured magnetic tape cartridge is assembled according to 
25 the third embodiment of the present invention, the slide door 36 together with the 
compression coil spring 37 is mounted into the cartridge case 1 by following a first 
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' operation step as shown in FIG. 13, a second operation step as shown in FIG. 14, a 
third operation step as shown in FIG. 15, and a fourth operation step as shown in FIG. 
16. A description will be given of the method of assembling the slide door as the third 
embodiment of the present invention step by step, with reference to FIGs. 12 through 
5 16. 

First, all internal components except the slide door 36 and the compression coil 
spring 37 are mounted each in a predetermined location in the lower half 1 A as shown 
in FIG. 12. The internal components include a reel 2, a lock plate 3, a compression 
coil spring 4, a safety lug 8, a cartridge memory chip 9, and the like. The assembly 
,0 operation may be performed manually, but a dedicated assembly device or a general- 
purpose assembly robot may be used, as well. 

Next, prior to the first operation step, the compression coil spring 37 is wound 
around the spring support rod 36B and secured so as not to come off using the stopper 
head 36C. Thereafter, as the first operation step, as shown in FIG. 13, a lower edge of 
15 the slide door 36 is fitted into the guide groove 1G as a guide portion of the lower half 
1A, while the slide door 36 is being stressed by the compression coil spring 37 as a 
spring member toward a direction in which the slide door 36 moves to close the 
opening 1C. 

In the first operation step, first, the slide door 36 is held in such a slightly tilted 
20 posture that the spring support rod 36B may orient obliquely in a gently declining 

direction. The stopper head 36C at the distal end of the spring support rod 36B is then 
brought into contact with the spring receiving groove 1V1 on the spring receiving 
block IV. Subsequently, the slide door 36 is slightly moved in a direction to open the 
opening 1C (to the left in FIG. 13) so that the stopper head 36 may pass on a side of 
25 the spring receiving piece 1V2 along the spring receiving groove 1V1. Then, the slide 
door 36 is lowered toward the guide groove 1G in the lower half 1 A while an upright 
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orientation of the slide door 36 is being restored, and the lower edge thereof is fitted 
into the guide groove 1G. Thereafter, the slide door 36 is slightly moved in a direction 
to close the opening 1C (to the right in FIG. 13) along the guide groove 1G, so that the 
front end of the slide door 36 is brought into contact with the stopper portion 1M in 
the lower half 1 A; consequently, the slide door 36 is released. The above operations 

are continuously performed manually, or using a dedicated assembly device or an 

f 

assembly robot. 

Since one end of the compression coil spring 37 wound around the spring 
support rod 36B (see FIG. 12) is hooked up to the spring receiving piece 1V2 of the 
spring receiving block IV, the slide door 36 of which the lower edge is fitted in the 
guide groove 1G of the lower half 1A in the first operation step is stressed toward the 
direction to close the opening 1C (to the right in FIG. 13) by the action of the 
compression coil spring 37, and a lower portion of the front end is pressed by the 
stopper portion 1M. Under these conditions, the stress of the compression coil spring 
37 is directed substantially to a vertically middle spot of the slide door 36, and the spot 
or point of action is higher than a position of the stopper portion 1M, so that the slide 
door 36 gets tilted so as to allow the end facing the direction in which the slide door 
36 moves to open the opening 1C (the left side in FIG. 13) to rise slightly while the 
stopper portion 1M serves as a fulcrum. As a result, the lower edge of the slide door 
36 rises, at the end facing the direction in which the slide door 36 moves to open the 
opening 1C, from the guide groove 1G. 

Therefore, in the second operation step, as shown in FIG. 14, an appropriate 
spot at the front end of the slide door 36 facing the direction in which the slide door 36 
moves to close the opening 1C (at the right side in FIG. 14) is pushed and anchored so 
5 as to prevent the end of the slide door 36 facing the direction in which the slide door 
36 moves to open the opening 1C (at the left side in FIG. 14) from rising by the stress 



31 



' of the compression coil spring 37. To be more specific, as shown in FIGs. 13 and 14, 
an upper portion of the operation protrusion bar 36A located in a higher position than 
the point of action of the stress of the compression coil spring 37 is pressed and 
anchored using a stopper arm ST. The stopper arm ST is controlled to position so as 
5 to be movable at least in directions in which the slide door 36 moves to open or close 
the opening 1C in such a position that a distal end of the stopper arm ST may translate 
and pass through the operation opening IN (see FIG. 15) of the cartridge case 1. 

Next, in the third operation step, as shown in FIG. 15, the upper half IB is 
combined with the lower half 1 A. This operation is performed manually, or using a 
10 dedicated assembly device or an assembly robot. Since the slide door 36 is kept 
untilted in an upright posture using the stopper arm ST to prevent the end facing the 
direction in which the slide door 36 moves to open the opening 1C (at the left side in 
FIG. 13) from rising, the lower edge and the upper edge of the slide door 36 are 
properly aligned with and securely fitted into the guide groove 1G in the lower half 1 A 
,5 and the guide groove 1G in the upper half IB (see FIG. 12), respectively. Accordingly, 
in case where the upper half IB is combined with the lower half 1A using a dedicated 
assembly device or an assembly robot, the slide door 36 may also be securely mounted. 

Thereafter, in the fourth operation step, as shown in FIG. 16, the stopper arm 
ST is moved toward a direction in which the slide door 36 moves to close the opening 
20 1C (to the right in FIG. 16) to get out through the operation opening IN between the 
upper and lower stopper portions 1M, 1M of the cartridge case 1 (see FIG. 15). The 
slide door 36 thereby slides toward the direction to close the opening 1C by the action 
of the compression coil spring 37 (see FIG. 14); the front end thereof is brought into 
contact with the upper and lower stopper portions 1M, 1M of the cartridge case 1 and 
25 kept in a fully closing position. In this situation, the operation protrusion bar 36A of 
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the slide door 36 is aligned with and fitted into the operation opening IN between the 
upper and lower stopper portions IM, IM (see FIG. 15). 

Subsequently, referring to FIGs. 17 through 22, a description will be given of 
an assembly supportive device for a magnetic tape cartridge according to a fourth 
embodiment of the present invention. Among the referenced drawings, FIG. 17 is a 
perspective view showing a whole structure of the assembly supportive device for a 
magnetic tape cartridge according to a fourth embodiment of the present invention. 
The assembly supportive device for a magnetic tape cartridge is used, for example, in 
assembling operations of the magnetic tape cartridge as shown in FIGs. 12 and 13 
according to the third embodiment of the present invention. Thus, a detailed 
description of the magnetic tape cartridge assembled according to the above assembly 
operations will be omitted herein. 

The assembly supportive device for a magnetic tape cartridge according to the 
fourth embodiment of the present invention is, as shown in FIG. 12 and 13, used to 
securely guide the stopper head 36C provided at a distal end of the spring support rod 
36B of the slide door 36 into the support rod receiving groove 1 VI on the support rod 
receiving block IV in the lower half 1 A when the slide door 36 of the magnetic tape 
cartridge is fitted in the lower half 1A of the cartridge case 1. 

As shown in FIG. 17, the assembly supportive rod 20 includes a guide member 
20 21, a positioning device 22 capable of moving the guide member 21 from a retraction 
position to a use position. The positioning device 22 includes a pivot arm 22A to 
which the guide member 21 is attached, a linear twist 22B that moves the pivot arm 

22A vertically and pivotally. 

The guide member 21, as shown in FIG. 18, includes a V-shaped groove 21A 
25 having an opening upward, and a slit 21B so provided as to cut through a bottom of 
the V-shaped groove 21 A partway from one end thereof. The width of the slit 21B is 
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so designed as to allow the spring support rod 36B of the slide door 36 around which 
the compression coil spring 37 is wound to pass through. 

Next, a description will be given of an operation of fitting the slide door 36 into 
the lower half 1A shown in FIG. 12 using the assembly supportive device 20 for a 
magnetic tape cartridge according to the fourth embodiment of the present invention. 
First, prior to the operation of fitting the slide door 36, all internal components except 
the slide door 36 and the compression coil spring 37 are mounted each in a 
predetermined location in the lower half 1A. The internal components include a reel 2, 
a lock plate 3, a compression coil spring (reel spring) 4, a safety lug 8, a cartridge 
memory chip 9, and the like. The compression coil spring 37 is wound up around the 
spring support rod 36B of the slide door 36 in advance, and secured so as not to come 
off using the stopper head 36C. The assembly operation may be performed manually, 
but a dedicated assembly device (not shown) or a general-purpose assembly robot may 
be used, as well. 

When the slide door 36 is mounted in the lower half 1A, the assembly 
supportive device 20 allows the pivot arm 22A of the positioning device 22 to pivot so 
as to move the guide member 21 from a retraction position outside the lower half 1A 
indicated by solid lines to a position indicated by dash-double dot lines, as shown in 
FIG. 19. Next, as indicated by a solid line in FIG. 20, the pivot arm 22A is lowered to 
move and position the guide member 21 to a use position over the support rod 
receiving block IV on the lower half 1A. 

The slide door 36 is held in such a slightly tilted posture that the spring support 
rod 36B of the slide door 36 may orient obliquely in a gently declining direction, as 
shown in FIG. 21 A. The distal end of the spring support rod 36B including the 
stopper head 36C is then pushed into a back end (the other end) of the V-shaped 
groove 21A of the guide member 21, and moves back to a front end (one end) from 
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which a slit 21B is provided partway toward the other end, as shown in FIG. 21B. 
Through a series of these operations, the guide member 21 guides the distal end of the 
spring support rod 36B of the slide door 36 to the bottom of the V-shaped groove 21 A, 
as indicated by dash-double dot lines in FIG. 21C, and thereafter through the slit 21B 
5 onto the support rod receiving groove 1V1 on the support rod receiving block IV. The 
stopper head 36C provided on the distal end of the spring support rod 36B is moved 
along the support rod receiving groove 1 VI on the support rod receiving block IV 
toward the spring receiving piece 1V2. 

In the present embodiment as described above, even if the spring support rod 
10 36B of the slide door 36 is slightly bent or incorrectly positioned, and thus the stopper 
head 36C at the distal end thereof is not properly aligned, the guide member 21 may 
securely guide the distal end of the spring support rod 36B including the stopper head 
36C into the support rod receiving groove 1V1 on the support rod receiving block IV 
in the lower half 1 A, by using the V-shaped groove 21 A. Accordingly, even if the 
1 5 series of operations as above are performed by an assembly robot, the distal end of the 
spring support rod 36B including the stopper head 36C in the slide door 36 may be 
securely guided into the support rod receiving groove 1 VI on the support rod 
receiving block IV in the lower half 1A. 

Next, the positioning device 22 of the assembly supportive device 20 pivots the 
20 pivot arm 22A, and moves the guide member 21 to the retraction position outside the 
lower half 1 A. Subsequently, as shown in FIG. 22A, the spring support rod 36B of the 
slide door 36 is further moved along the support rod receiving groove 1 VI of the 
support rod receiving block IV toward the spring receiving piece 1V2, and, as shown 
in FIG. 22B, the stopper head 36C is allowed to pass on a side of the spring receiving 
25 piece 1V2. Then, as shown in FIG. 13, the slide door 36 is lowered toward the guide 
groove 1G of the lower half 1 A with a posture of the slide door 36 gradually restored 
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■to a horizontal and upright position, and the lower edge of the slide door 36 is fitted 

into the guide groove IG. 

Thereafter, the slide door 36 is moved slightly along the guide groove IG 
toward a direction to close the opening 1C (to the right in FIG. 13), so that the front 
end thereof is brought into contact with the stopper portion 1M of the lower half 1 A, 
and the slide door 36 is released. Lastly, the upper half IB is combined with the lower 
half 1A. The above-described operations are continuously performed manually, or 
using a dedicated assembly device or an assembly robot. 

Although the preferred embodiments of the present invention have been 
described above, various modifications and changes may be made in the present 
invention without departing from the spirit and scope thereof. 

As described above, in the magnetic tape cartridge according to the present 
invention, the slide door stressed by the action of the spring member so as to keep the 
opening through which magnetic tape is drawn out closed has the front end thereof 
held in the holding concave portion provided at the sidewall. Therefore, the slide door 
supported by the holding concave portion is prevented from falling in a direction 
perpendicular to the face of the slide door. Consequently, the magnetic tape cartridge 
according to the present invention may be smoothly assembled. 
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